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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/05819 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



. as originally filed 



filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages __ 

pages 



, as originally filed 

_ , filed with the demand 



filed with the letter of 



2, With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language . which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 



3. 



4. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

I 1 the description, pages 

1 1 the claims, Nos. 

1 I the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 

* ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



3-15 



1,2 



1-15 



1-15 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1: Bull. Chem. Soc. Jpn., Vol. 71, No. 7, 1998, p. 1597-1603 
Document 2: Tetrahedron Lett., Vol. 39, No. 41, 1998, p. 7559-7562 
Document 3: Chem. Lett., Vol. 7, 1998, p. 625-6 
Document 4: JP, 9-227553, A 
Document 5: JP, 10-77282, A 
Document 6: JP, 10-77281, A 



Commentary: 

Documents 1-3 cited in the international search report describe cyclic phenol sulfide methyl 
complexes and metal salts that are one and the same as the inventions set forth in Claims 1 and 
2. Therefore, the inventions set forth in Claims 1 and 2 do not appear to be novel and do not 
appear to involve an inventive step. 

The inventions set forth in Claims 3-15 are not described in documents 1-6 above, and therefore 
these inventions appear to be novel. 

However, it is a well-known technical matter that various metals are used as catalysts in 
chemical reactions such as oxidation, hydrolysis and the like and as chemical sensors (if 
necessary, see documents 4-6), and therefore persons skilled in the art can easily utilize the metal 
complexes described in documents 1 and 2 in these applications. Therefore, the inventions set 
forth in Claims 3-15 do not appear to involve an inventive step. 
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Application No. Publication date Filing date 
Patent No. (day/month/year) (day/montii/year) 


Priority date (valid claim) 
(day/m onth/year) 



WO,99/29683,Al 
[PX] 



17 June 1999(17.06.1999) 08 December 1998(08.12.1998) 09 December 1997(09.12.1997) 



2. Non-written disclosures (Rule 70.9) 

Date of written disclosure 

Kind of non-written disclosure Date of non-written disclosure referring to non-written disclosure 

(day/m onth/year) (day/m onth/year) 
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International publication date (day/month/year) 
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Eikoh Patent Office 

28th floor, ARK Mori Building 

12-32, Akasaka 1-chome 

Minato-ku 

Tokyo 107-6028 

JAPON 



IMPORTANT NOTIFICATION 



International filing date (day/month/year) 

21 October 1999 (21.10.99) 
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Applicant 
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1 The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
" international Bureau of the priority documents) relating to the earlier applications) indicated below. Unless otherw.se 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column the priori* 
document concerned was submitted or transmitted to the International Bureau in comphance with Rule 1 /.1(a) or [O). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3 An asterisk!* ) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 

* or transmitted to the International Bureau but not in compliance with Rule 17.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 1 7. 1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4 The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International B " reau / 

as provided by Rule 17.1(a) or (b). respectively. In such a case, the attention of the applicant is dtrectedto Rule l /.HO wn.cn 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit wh.ch is reasonable under the 
circumstances. 
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sYCLIC PHENOL SULFIDE-METAL COMPLEXES, CATALYSTS COMPRISING THE SAME AND 
ANALYTICAL METHODS FOR HYDROGEN PEROXIDE 



(54)TitIe 




(2) 



(57) Abstract 

Metal complexes which serve as catalysts in various chemical reactions or as materials in the information-electronics industry, exhibit 
peroxidase-like activities or high hydrolytic activities for phosphoric diesters, and can easily hybridize with base sequence recognition sites; 
and novel analytical methods for hydrogen peroxide with the complexes exhibiting peroxidase-like activities. The above metal complexes 
are prepared by bringing a cyclic phenol sulfide represented by general formula (2) into contact with at least one member selected from 
among Group 8, 1A to 7A, IB and 3B metals, and are usable as catalysts for the oxidation with hydrogen peroxide or those for the 
hydrolysis of phosphoric diesters, the hydrolysis catalysts being useful also in the analysis for hydrogen peroxide. In said formula X 1 is 
hydrogen, a hydrocarbon group or the like; Y 1 is hydrogen, a hydrocarbon group or the like; Z 1 is Sm l or the like; m 1 is an integer of 1 to 7; 
and n 1 is an integer of 4 to 8. 
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iSfi&ffc**£ / T>5=-t°!J > (4-AAP) i7xy-/ui©Sii;t^t5 

i"5 0 5 nm«S^0~l OOm g/m 1 <Di§^b;fc|gcD^g(^:^TSy£ L/cJg 
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pH4~l 1 fdjol^-C-}- h V <} A ex ( p -=.hn7i=^) i^xy ^ — Y (BNP 
P) ^^OTK^/^^it, I©M^4rittt"e*)5p- = hn?!/ I/- h Umax : 
4 0 0 nm) (D4 0 0 n mtfcttSiM^i^ t, * P H (C*3 ft -5 bfc ^ 

SMEW:* 1 7 x / -yuitfttl^/i'* >® C e ®^?rtti i: 1 5 B N P P 

LT slllSsr -^tL^ix^P7k^ftfS^(c*3{t5 />-= h n^^y h (Am a 

x : 4 00 nm) <D4 0 0 n mfC:Jott S©*fiS:iB!^ Lfc^7:7-C*>5o 

% m &• &i&-t z> it tb<p& & (pmm 

b< ti i ~6T*&5 0 rtLibw^HbTKsliSfi, fi&?in? 1 t>^fi&fin?t>.fc < * iS$i 
/f y^pf/K n-y^/K n-^^^/K n-^'^K tf— /K 7!i/K 

x©7^S©«*»li, l Et±-C&;frtf#fcfHIBtt&^tfs % #*b<tal~ 
-fe^vK 7°n ;/^-i>/K ^H)/K ^^IMI/K ■vns./K iJ-^v'— /K ^ 

<12 2~1 5. b< f*2~ 1 3T*fc5„ ^/Utf^r ^Tyu=*^X<D£yS#0»| t b 
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^ , , ^ , , ^ ^ t i ^ /^ti \ p n n m ^ L*^^l4* t 4o Z. 

-CH:. -CHjCONH,, -CH 2 CH 2 CONH 2> -CH (CH,) CONH 2> -C 
(CH,) 2 CONH 2> -CH 2 CONH (CH 3 ) , -CH 2 CONHCH (CH,) P 

h (Phi47i=^**t>t) taz&mtfbti&o 

nTkmm+ti* mitfomm. - foi> ^m^^a^ t^s, t 
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8 




WO 00/23435 



PCT/JP99/05819 



7-; KSfi 




0 R' 

II I 

C— N-R (R x 
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— ^S; (1) fCDZfiSm. soxiiso 2 t*$)5„ 

SmIiW-f KS^^^^7-f KSfeifWaKy ^^-7 4 KSX'fc!), Sm<7)miil 
— (l) teL*5V-t\ Zfil Wt4~8fi#4L, -^^Zfi^i-L^ixlH]- 

— »5« (1) 4X7) nii, 4~8©lfT*fc5„ 

— «£S; (1) ^<7>Mfi, ^8K V 1A-7AS, 1 BlXli3 B^©^JR-efc5„ 
%$8me>&m<DM:te&\t LTfi. (Fe) „ (Co) , (N i) , 

(Ru) , av?"7A (Rh) . sS^itZJ* (Pd) , (O s ) , 

-ry^-^A (ir), fii(pt) *s*»fe>HSo 

m l AJkTf 2 Ai^^Tyw* y MSO ; 7;u* y ±££«a> s M*:0!l <b LXI±, thy i> 
A (Na) , (K) , /Ufc'v^A (Rb) , t->^A (Cs) , v^->^ 

(Mg) , *^v")A (Ca) . ^y->A (Ba) X&mtf btl&o 
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A~7 Am<D&&<D&KWt L-Cli, ^^>- (TD . y^v^A (V) . *n 
j± (Cr) . ~^ ^ 7J s uvi ii J » x r v v v a / ^ ^ ' - ^ — v ~ - / - - - - 

(Nb) . (Mo) , (Hf) . (Ta) % 

V ( W ) , U-^A (Re) t£k\ ZhlZl-ty^fls (La) , -fe U * A (Ce) . * 
(Nd) , t^U^ (Sin) „ a-D^i (Eu) . #V9=-*7J» (Gd) . 
ryl/t^A (Tb) , (Ho) , xyl/t^A (Er) % ^ U ? A (Tm) . 

^y^t'^A (Yb) , /t^^A (Lu) t£i?<r>*±m&M1fi%Xfbifr2>o 

^1 B^CD^i « (C u) , & (A g) , ^ (A u) , T 

yP5^r>A ( A 1 ) . # y *A (G a) . >T (In) . 9 V *A (T 1 ) 7>*# 

-«5t (1) f<E>Mfi, ff^L<lil8E 3A~7A^ Xli 1 BK»Mt'*,5 0 
— {&5£ (i) ^op, q<±»/#J££^U lW±WStT'fc5 0 p. qfi, 

— Kit (3) <D&W7=./— ^btiMI§W-^^"Cift«t5„ 
(3) »St7x/-/«MWlt (1) <D|R«7 3t /-/H« 

■fk^jRjgflEfcas^SMasM'-efcSfiJi^l-ri, ffi--ea>5„ bfc^ 0 x s — (3) + 

tf)X, Y, Z. m, n, p&tfqfi. -J&it (1) ^^X, Y, Z. m. n, p&tfq 

m&&mRxfiin±&&m<om%ti:&fttot lti±. $8iroi (Fe> . 

(Co) . -s^A- (Ni), /U^~>>A (Ru) » Pv^A (Rh) . s<7i?VJ>. 

(P d) % 5 VJ* (O s) . -Y !) v 5 ^ A (I r ) . (P t) ZiZCfrk Lt, 

^3A~7ASt, 1BM2B«©^> (Ti) . ^-^v^A (V) . ^pA (C 
r) , (Mn) % m (Cu) , £«& (Z n) . -f^HA (Y) , = 

?A (Zr) , = (Nb) , ^-y^^ (Mo) , (Ag) . *K^A (C 
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d) , (La) , t!)^A (Ce) % **i?J* (Nd) v (Sm) , 

a-nt^A (Eu) , #Ky — "7^ (Gd) , f/Hf!>A (Tb) „ (H 
o) , (Er) „ (Tm) . /fyf/Hf^A (Yb) , A-^^-k 

(Lu) » a7=i?A (Hf) , (Ta) % (W) % 1^*7^ 

(Re) , dfe (Au) , (Hg) ttlf&m-f htl.Z> 0 

— A»5£ (1) S.^— ^ (3) T?3g$ix5at^7i/— yHffi-ft«i&JR^«ccDjR 

— jK5t (i) o) •e**ii5S*t7i y -^afttt^ne*!*, ^ft^e 

— ^ (2) ©I^7i /—frm{kV!<D9SkmWt±* «¥9-2 2 7 5 5 3WW 
0 9 8/0 9 9 5 9 W»f tS*$*ltV^. £ LT 14 N $fci\ 

(4) 



(5^ (4) <J\ Y 0 ttKft**lTf*>5. ) 
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i 7 A3 _yi N ^ u / / ^ ai/tA i w>j \ ^ im « — - ~ ^ ^ - * — • — --^ ~- 

**fl:T/^* y ±£&JR, 7Kife^r/i'*y±tiA«x y ±a&«, ^ 

£i±X~hZo Ttvio y &*M2SI*fc:W:T/io& y ±Sr&JRW*©teJflft£>-hRW:4*t-1BIIB 

— ks: (2) ©**»fW«x '{c$s«i-c#6 0 

2 7 5 5 3 ^WMm^UWl £ tLTV 
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rcDilE&^ife^Jti, #F^¥l 0- 7 7 2 8 2 -*§-M«^!2$c£ tltV^. ig^^ti^ 
2 7 5 5 3#^*W*KllB**tLT^S„ SIS £ fCtt, -J&5£ (2) ©Y 1 SttK 

^-fb7k*S«r^^*^SfeS^*5*-C-#5„ r.tfMte&O>;frifc0!lfi. WO 9 9/2 9 6 8 3 

fiaiftw-eEfflsti, 4#{-*jpsfi^v^^ x aiaat^Ty^^^ ^ y 1 g*nfc«? 

5~2 0 Om 1 
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J,m. try i/~OJ>.M<Dm&mi<^Xi&Vr-rZ^£lZ-£'9. (2) " fcfci^TY'AS* 

r<o<Elft^&«ltt» WO 9 8/0 9 9 5 9lcgEffi£*i-C^S. fcSftffiiiflli: Uttts 
&m£ft^£« -^J-J; 9 . — Jft* (1) Xtt— (3) ti^nsstlc7xy- 

BL&flSzkSi* ^dd^A, Hift^*. ^nn^^V/.C^W/Ncry^fls^k**. 
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<. X 1 0 _6 ~lMT*fo5„ 

— j£5£ (l) T'^$tL5^^7.c y — /uttfls4fe&JRig#&iii£-t-5;fc«>fcL, — flfciS 
(2) ■e^SHSSIt*i7 3i/'-yHBl£{b«!il^ffi**S^mH:» i8i> 1A-7AE 
1 B^Xfi3 Bffletf>&JR"C*>5o rftb^frfllfi— «5fc (l) OMX'ilf ^Hfc^M 

t^#?£-rn«au^ 5 , sfSfl^^^t, »aFe»3fe*a^v>i6>p>, itttfttsi-c 

1. 2ffiF*»?> 1 0 OflF^/^s^$nSo *ia3iiJ<Z)AJR>r sr/iivs*^ 
fc&JRW*-^ (ill) £r$HrrSi&Ka»fc» *iS*Jw&JR<Dteflm*fiJT?fc»K 51 fit 
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*»w»attt7 * y -sumtw&m$gte&zti'eftmM-tz> rims. 
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►~ a*- fnr j- rrt •**.» i — a- 

V fWlX C<JO V 1=1 <f'J ^««o 

•So 

ixtfWtefflRttfc < . ii3m. 5t-3 5tcfIftfi-efTx.tfJ:^. 

^ y -^mim^m^^mmn, miz.mm*^&* i g^fcf i~so 

0 n m o 1 L < , 20~2 0 0/imol * LV\, 

— JRS; (1) -C«*tLSSS*t7aiy— /HiE^flfe^JH^tt, ❖a-fb^RJSOttitt-^ffif 



19 



WO 00/23435 



PCT/JP99/0S819 



btizmitnmvom*. mmtfcm^z »> mis £*l5 s is «k m^mfetsti-r. 

^(DMi^Mt 0(l;tf£» IQ (2-amino-3-methylimidazo[4, 5-f]quinoline) , MelQ 

(2-amino-3, 4-dimethylimidazo[4, 5-f]quinoline) > MelQ (2-amino-3, 8-dimethyl- 
imidazo[4, 5-f]quinoxaline) , TrpP-1 (3-amino-l, 4-dimethylpyrido[4, 3~b] indole) , 
TrpP-2 (3-amino-l-methylpyrido[4, 3~b] indole) ^<D^^MSf& if ti$mf hfoZ> 0 

t BLUM'S. & ^L<i£T-r #> •> » #i"^5 <t M^lftJIJt!l^b^fiJ&^&5 
r<b^*>Sfefc. mmtfoB 1 */H^LtO. 0 l ~ 3 5^e/i-#$f£ b< . *EN-0. 
1~1 5*^5^ U\ 

foSo £<b{d. JrflcW^tt, ifiift<k*3(5 i 4 - t =• y t ^ t° y > (4-aap) 
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UK mZ.t£s DNA^»RNA<Z)«»B8il^«J. Sl?3-*^77f y y 4 3- 

^ y * ^ v 1 -7yU3 ^- y k" h\ 3-*^77f^K;->h-/K 3 

SIIO. 5~7 O^A^^F* LV\ 
-Buj 11 t e r t -7*f/H*S*?t ° 

5, 11, 17, 23-Th7-«er(-7*f/l'-2 5, 2 6, 2 7, 2 8-f F7 
tKn^-2, 8, 14, 2 0-fF7f7[19. 3. 1. 1 3 ' 7 1 9 - ' 3 1 ' 5 " ' 
9 ] ^^=^-1 (25), 3, 5, 7 (28), 9, 1 1, 1 3 (27), 15, 1 
7, 19 (26), 21, 23 - YfDzt-^ ( I ) : 

4-(ert-7"^7i/-M5. 2gll, ¥*i£f 1 4. 4 g *5 J: Xf^mt^ 
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4HfeSWWiiSS"Cfc5^» ( I ) 4 . 3 2 g as#k*Lfc 0 

r<7>3£/5jc4£> (I) fit, — ^ (2) M*5^T. X'=H. Y'=t-Bu, Z* = S (m 

1 = 1) , n 1 = 4t*fo5i^7xy- /Hi&ffc4*9-e*>3«, 

St^ : 3 2 0-3 2 21C 

'H-NMR : (5, ppm, CDC1 3 ) 9. 60 (s, 4H, OH), 7. 64 (s, 
8H, A r H) , 1. 22 (s, 3 6 H, C (CH 3 ) 3 ) 

I3 C-NMR : (5, ppm, CDC 1 3 ) 1 5 5. 6, 1 4 4. 7, 1 3 6. 4, 1 2 
0. 5 (Ar) , 34. 2 (C (CH 3 ) ,) , 3 1. 3 (C (CH 3 ) 3 ) 
IR: (cm-', KRS-5) 3 3 24 (OH) , 2 9 6 2 (CH) 
MS : (m/ z ) 7 2 0 (M + ) 
TcmttVfm (%) : 

M&te. for C 40 H 4 .S 4 O 4 :C: 6 6. 6 2 ; H : 6 . 71 ;S:17. 7 9 
mfem :C: 6 6. 37;H:6. 57 ; S : 1 7. 22 

mmm 2 

2 5, 2 6, 2 7, 2 8-7 h7tKn*i/-2, 8, 14, 20-rf7f7 [19. 
3. 1. i».'i 9 ' ,3 l 15 ' 19 ] 1 (25), 3, 5, 7 (28), 9, 
11, 13 (27), 15, 17, 19 (26), 21, 23 - Y'fiJ^ls— 5 , 1 1 , 
17, 2 3 -7- F7^*y|?t h V ( 1 1 ) : 

Mi£#'J 1 t?# btltz^Vt7 * / —S^mt®) ( 1 ) 1 5 2 m g £rftfiS£& 15ml Klffiffi 
8 Ot^nf&U 4H#P H 1KJ&£-frfc 0 ^©S^i^Mt^ ft MtKT* 1 0 0 m 1 
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£r*TV\ eM)*2 0 3mg^#/Co MfcMMfitJrSrfifl^ (I i) 1 5 1mg 

^<D$Lf&m (I I) — (2) ICfc^T. X'=H, Y' = SO s Na, m 1 = 1 , 

Sfe^L : 3 7 0~3 9 0t (##?-£) 

'H-NMR : (5, ppm, 25mg/0. 6mlD z O) 8. 87 (s, 8 H, Ar 
H) 

"C-NMR: (5, p P m, 25mg/0. 6mlD 2 0) 1 3 9. 3 0, 1 3 6. 8 
9, 12 9. 0 8, 124. 79 (Ar) 
FAB-MS (m/z) : 9 0 5 (M + +l) 

Ttm&vrm (%) : 

Ml*®. for C 2 «H I2 S 8 O IB N a « : C : 3 1 . 46;H:2. 83;S:28. 
3 5 ; N a : 10. 16 

:C: 31. 2;H:3. 1 ;S: 28. 7;Na:10. 1 

mmm 3 

5, 11, 17, 23-f h7-tert-^-2 5, 2 6, 2 7, 2 8~fF7 
tKn^->-2, 8, 14, 2 0-fh7^7>f-;l' [19. 3. 1. 1 3 * 7 1 9 - ' 3 
l ,5 - ,9 ]^-^^=»^-l (25), 3, 5, 7 (28), 9, 11, 13 (27), 
15, 17, 19 (26), 21, 23 - Kx^^V (III) <D^J& : 

mw\ i btitz.m#:y ^ j —^mtm ( i ) 1 . 8 g * 9 a 3 0mic 

MM^tz-o Z.<D? a cujvu.&jgjKK:, 3 0 %j§^-ft7K^7K 5 . 7 g Sr^tf) 1 0 0 m 1 <£> 
7kg^{cigf$£-fe!rfcigf££: 3 0 tofrtfXW&.TiWiT U £ bf- 2 4 H^M^it^ Lfc. 
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&btltzfcfct&mz.fc 1 5 0 m 1 *mx., fati&jisJ* (5 0m IX 3) t'iWL, 9 

ixt fifeft* 5 2 2 m g * ^ y r t ia o , (i i i) * 

4 8 5 g #/d 0 

(I I I) it. -f®*. (2) t-*5^T. X'=H. Y'=t-Bu, Z'=^ 
gt^ :210t 

'H-NMR : (5, ppm, C1 2 CDCDC1 2 ) 9. 20 (s, 4H, OH), 7. 
61 (s, 8H, A r H) , 1. 26 (s, 36H, C (CH 3 ) 3 ) 

"C-NMR: (6, ppm, C1 2 CDCDC 1 2 ) 1 5 2. 7, 1 4 2. 4, 1 3 0. 
2, 128. 0, 124. 2, 122. 8 (Ar), 3 4. 8 (C(CH 3 ) 3 ), 31. 
4 (C (CH 3 ) 3 ) 

FT-IR: (cm-', KBr) 3074 (br, OH), 2960 (s, CH) S 1 

051, 998 (s, SO) 

MS : (m/ z) 7 8 5 (M + + 1 ) 

7C*#*f«g (%) 

attfi£ for C 40 H 4 »S 4 O 8 : C : 6 1 . 20;H:6. 16;S:16. 34 
MfeW. :C: 61. 1;H, 6. 3 ; S : 1 5. 9 

Y*=t-Bu. Z' = S (m' = l) „ n' = 4-efo5) tMt^OiS: 

^t£7^/ — >vm.\YM (I) ^^no^Atifl^l x 1 0" 3 MOMi:Uc^ 
ilOmltMnCl,, FeCl 2 ^^C o C 1 2 ^^tL-^iXTKI-^ft?^^: 1 X10" 3 
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M(7)S^i: LfcTK^l Oml (Tr i s - HC I t*pH=8. 0 dfBS) t & 3 0 m 
1 y ^ T/H-Att, ^iat- 2 4 B#Rafi§^?rtTofci 0 #@L/c^, ^ ^ ^ 
AJISrTkJl bftm U ^nD^A^@4Lfc„ £j&$5fi. ^tifti, fife*&^> 

#<bft/c$g#te, — (1) IC*5V*-C\ X = H. Y=t-Bu« Z = S (m= 1 ) , 
n = 4. p = l. Q = 1 RUMfc^fh^tlM n , F e S^C o -C*fcSit7 x y -;Ug 
Ikto&Rftfc (IV), (V) #T>* (V I ) T'fcSo 

m^y^y — ^mvtoMnnw ( i v) : 

UV-VIS (CHC1,) :A, h 317nm (f 10100) « A 3 0 7 n m ( £ 1 1 
500) . 1 2 9 7 nm (f 1 1500) > A 2 4 2 n m ( e 19 10 0) 

Ttm^m (%) 

2EttfK f o r C 40 H 48 S 4 O 4 Mn : C : 6 2. 1 ; H : 6. 0 ; S : 1 6. 6 ; 
Mn : 7. 1 

:C:61. 1 ; H : 6 . 0 ; S : 1 5. 9 ; M n : 6 . 8 

— sls&iikWF e$gf£ (V) : 
UV-VIS (CHC1 3 ) :1 500nm ({ 2 7 8) , l sb 302nm (f 1510 
0) „ A. 2 9 6 n m ( £ 19000) 
7C*^«f«l[ (%) 

SSftflC for C 40 H 4tj S 4 O 4 Fe:C:62. 0;H:6. 0 ; S : 1 6. 5; 
F e : 7. 2 

ffl£{f[ : C: 61. 3;H:6. 1 ;S: 16. l;Fe:7. 0 
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m^=^y — fvmYMc omw (v i ) : 

UV-VIS (CHCIj) :1 3 0 7 nm (f 14300). i sh 2 9 5nra (f 1 
1500) , 1 244 nm ( £ 19900) 
^mtttivW. (%) 

MMW. for C 40 H 4 ,S 4 O 4 Co:C:61. 8 ; H : 5 . 9 ; S : 1 6. 5; 
C o : 7 . 6 

mfeW. :C: 61. 0;H:5. 9 ; S : 1 5. 9;Co:8. 0 

wmmi tc«t r#f)tti^7x/- ^mtvo d) (— ^ (2) i^v^r. x j =h, 

Y'=t-Bu, Z' = S (m' = l) . n' = 4-e#><5) <t £ CD^ffctDpJM : 
Ht^7 3: y — /vmtVa (I) 1- 0glr^xy3Oml|:^$^ :ixc^ 

#fb2xfcM#li. — flxiS (1) l-S^T, X = H, Y=t-Bu. Z = S (m=l) , 
n = 4. p=l, q = 1 S-t^M-C ot&5^7xy — /HiSfl2«)^JR^ff (VI) T? 

m&M3^£Vmbtitc&W;'7^;—sL'X/i'7*~/Hk'& ! &) (III) (-as:5£ (2) 

j£*3V*"t\ X' = H. Y 1 = t - B u . Z'-SO ^ ^;V) „ n' = 4t*&5) <t 

/l^X/U^^^^Hb-^-^J (III) 5 0mg^^nn*yl/A2ml|;gif 
£-t»\ riX{i*ix^nMg S0 4 7K^?g (7. 7mg?:*lmlM$t, Tr i s- 
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HClfpH=8. OlOHfiELfc) RVB a (OH) 2 /K^ (1 lmgSr*2mll^ 

*Ll 6. 8mgW34. 8mg»6fei*©4)S|lji5 5 #?)tlfco 

#btLfc#g^l±, (1) K*3Vvt\ X = H, Y=t-Bu, Z=SO (^^7 

jv^jvy j =-M\L^m&M$&& (vii) (vi I I) T-fcSo 

1^7iy- /UX/U7^^ /Mfc-S^M g (V II) : 
5c3t§#*Hi£ (%) : 

&ttf£ for C 40 H 4B S < 0,Mg:C:59. 5;H:5. 7;S:15. 9; 
Mg : 3. 0 

SiJ^fit :C:58. 4 ; H : 5, 5 ; S : 1 5. 7;Mg:2. 8 
m$k7x- / —^^^7 J -Mt&VaB a#g# (VIII) : 

^.m^mm. % 

mW&m for C 4 „H 48 S 4 O s Ba :C:52. 2;H:5. 0;S:13. 9; 
B a : 14. 9 

ffll£tt :C: 51. 4 ; H : 4, 9 ; S : 1 3. 3;Ba:14. 0 

5£ (2) tvlioV^-C, X 1 =H. Y' = S0 3 Na, m'=l, n 1 = 4-C&S) <b&Jg<t<£> 

ID{7i y— ;vmittfo*^*^&-r h V *> (I I) 4 5. 2 m g &tK 5 0 m 1 fd 
«#Lfc#<b, Fe (NH 4 ) 2 (SOJ 2 -6H 2 OSrl. OX 
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1 0- a M<D»ffildfH«Lfc.*i8iRl 0m 1 ^Lf^STL, $ £>i- ■lNFRHIH^Lfco 
^roFe^tyii^ a-^SfclfcttJIi (Dowex MSC-1, ITCflt 

oho M) 2oomgMMtiDi, $?>^i«Fra»#L. m-f^r^^mm^m 

:»e>ixfc«§*tti» — «5t (3) fcl*5V^\ X = H, Y-S0 3 Na, m= 1 , n = 4 % 
p = l, q = 1M 1 = F e T-fcSfi^^/ — )Vm.{YM^^-fc^WL(n>¥ eggft: (I 

x) -efcSo 

7K2 Om 1 (DEAE cellulofine-sf, £{fc;^I 

F e#g{£ (IX) ©M60ml^>LfoITU £ 1 B^raifctfSrttttifco 

^Hfc^^^t^*:^ TfHiSUU P 2 O s 

Fe^ (IX) W2J-^2fiE*ftff»i*»feT?*>ofc« iS^^^ftftlgStOroFeft 
(IX) (Ofijfill 1 X 1 0-"m o 1 -CfcofCo 

mmm 5 

^#>m#t:7 ^ y — ;umtm*^* >M<D4 ty^M^il! Lfc^fcrtUcF e 4 
m. : 

7K 2 0 m 1 Ttrl/XZ.&fo (DEAE cellulofine-sf, 

^W?^ / — /UWLfct&X/l'Ttil'Wtl- b V ?-Mfi ( I I ) 4 5. 2mg5r*50m 1 

>-^7 w^/^- -easuu +^t-*ifcbfc« % p 2 o 5 i-c«jEtti!l*tTofco 
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^ Fe ( N H 4 ) z (SO J 2 -6H 2 0£l. 0 X 1 0- 2 M«iS:i-ii tfc7K»S 

i omi ^>LfoiTL, * biz. i n#ra««s Lfc„ # bHfci^ ^ y — frmwto* 

ft, P 2 0 5 ±"T?«ffift*l«:fTofcc 

^^^y-^mt^J^^^mF e$g# (IX) <Z>&-f *^£«l«^iB»Hfc*#fc:J: 

3 5 m g roi®<b7Ki5:ttf^i 1 m U 4 - A A P <0 1 m g /m 1 ^ 1 m U 5 
m g /m 1 ©7 — yPjgffi 1 m 1 JkXf- p HlW 3 m 1 <Dm&&WL\Z-* 5 T*# 

e>tLfc#^7 3iy— /HHtfttt^/^^BftF e«f^ (IX) ©i^/)-y^2 0mg?r 

H = 3 ~ 4 T?fi 0 . 1 MCO sodium citrate — 0. lMCDHClSr^pH 
= 5~9-CfiO. 1MGDKH 2 PO„-0. 0 5MWN a 2 B„0 7 ^, tfc. p H = 1 0 
~1 ifliO. 05M<DNa 2 B 4 0 7 -0. 0 5 M<£>N a 2 C O 3 Z'tMfom^^XmM 

/Co 

(ix) ©i^ftyW©#ST, ii^{t7ki t i M-AAPi:7xy-/ui^t) 
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mmm7 

0~100/i g/m 1 <D&mi£*.%<09tmz*3\,^X* p H= 1 0 t LT^Jg^J 6 <b |WJ 

^MViFe^ (IX) OttKEf^ffl^fflV^T, i®$Mt7k^£ 4 -AAP <t 7x^ 

KSfei©4^i^5 0 5 n m &«BJ£i- 5 r. t 

mmm s 
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7k 2 0 m 1 life-* ^ (DEAE cellulofine A-500, 4 

it^T.m m) 5 o om B&mnz it tcmm^ x mn^wh. mmm2^^<om 

bthtimtf;?*- /— /^mt^J^^^^-f- I* y (I I) 4 5. 2mg&7k5 0m 

Jfclc, *2 Om I t±E©^*yS5*ft:5 0 Omg Sr»jBS*fc»jKl=, fcttLfca* 
Ce (NH 4 ) 2 (NO,) 6 &1. 0 X 1 0- 2 M©*SCHtUfc*»S 0&»fc 0 » 
l^Stfe) 1 Om 1 £'>L-foij8T U £ <bf- 1 mmVt&^lto nhiXtc^y^y-^ 

WHkQsxji'*>Mc em& (x) ©i^ty^^^^7y7^^^-f6IiL, 

ftio, 0. 0 1 M©EDTA (rc^ U % ^"T h * 7^) J^T&^rJBV^T 

=¥1/— hiR^tr? rite J; 0*«>fciBffi2 Om 1 * (DC e 4 + -f ^^^/^ibg^-T 5 
#5>llf:lt 7 1 7 -/HKtt^^* e ^ (X) tfM ^^^fr^^ 

H]6fe^ 1 0 

^7x7-^^^*^ h ^AI (I I) 4 5. 2mgS:*50mll: 
mm^^tc^mm^. &W^Wb. Ce (NHj 2 (NO,) 6 &1. 0X10- 2 M« 
Lfc**iRl Om 1 «rd>Li*o«TU $f.lil^TOLfc 0 jfcKJ&WC 
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e^a-:^** m-(*>ic&mn (Dowex msc-i ( mmt^T-M m) *i) 2 

(X) [±, — «5£ (1) fc*5l^T, X = H, Y=S0 3 Na, Z = Smt 
J,0m=l, n=4, p=l. q = lRXfiM=C et'JiS ^7^7 —J^mt^*^* 

#;t^ tK2 Om 1 ('l^ ^V^&ft: (DEAE cellulofine A-50 

^IX/I^V&C efgffc (X) ro*^5 0ml^>LfoiTl« £ <b 1 R£fMUg#£ 

±-C«ff$fcflfc&ffofc 0 &>T ^^tfefls 1 gSfcOroCegf): (X) (Ogffaii. 1 X 
1 0 ~ 4 m o 1 -efcofco 

i i 

f!K7 x y -;H£ftfe^^* V|?C e ^ (X) (D* Mf>"^>ftJ$ : 

0. 0 5 NJSBfti&iKl 7 5mll:^ (£fb^lSS (#0 ®k C h i t o s a n 

5 0 0) 0. 5 g Sr«f»$-e:fc« ? 7K2 8 0m 1 h-V-lsfcmmt Ufc„ w<£> 

AJ^ (I 1) 4 5. 2mgS:*5 0mlt**>Lfcj§»S:, ^®T*Jt^ L £'> Li" 

p 2 o 5 ±-e«BE«;fll*:ff ofc 0 r<^n^^^y — ^mtyo^^^&ig.ftZ 

ht>0. 5g^t:ii^-t«2 0ml|:, Mffl-C«#L#asp^ Ce 
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(NHJ 2 (NO :1 ) 6 ^1. 0X1 O-'MWillliSUc^il Om] 5:'>Ufo 

(x) <z>* h-y-vfei#<*^^ -eitiS'JU -Ha-i-TkSfcLfcm, p 2 o s 

±-C'^ffl£^?r^ofc 0 ^©g^7 x y -;H£tt^^*V®fC e (X) (O* hD- 

(X) WffifJfftte 5 . 0X10" 5 moltfcot 
Igffiftl 1 2 

ggffiftl i ox*nbtitcm&7 ^S-^ik&X'^^&C e$g{£ (X) <z>Bs-f 

yyfe^x^r^t Lt, t hD ( p - = h n 7 a 7ts*7^— h 

(BNPP) &ffl\<\ I ©J)D^^)i?4^l5-e& 5p-^hn7xyu-F Umax : 
4 00 nm) <DflP*##Rj£«ORi£:ifc'*0>#fc«:. 4 0 0 nmtCio»t5»*«Sr«« 

BNPP(7>2 X 1 0- 4 MW3m 1 <b^M3m 1 <D&-&t&#UZ* yMGfc 
itrnxsUfc^MC e£§# (X) <7M 2 0 m g S:in^. M"C 1 B*Kli6»«rfT 

ofc„ /«£*5. P H(Df5H(i4~ 1 1 t U mmmt Ltll, pH=4~6T1iO. 1M 
CH 3 COOH-0. 1M CH 3 COONat pH= 7 till /3 OM KH 2 P0 4 
-1/30M Na 2 HP0 4 t It P H = 8 ~ 1 1 T*ti 0 . 1M NH 4 OH-0. 
1M NH 4 C 1 Sr^rtt^fflVNTWaaUfco ftt-» Sft^ + O^^ * / ->vmtto* 
^^^»Ce«gflc (X) 0^^->^^^^>^7>'^^/l-^-(-«fc , 3itS'JL. 
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(x) (om^ ^^-Ssifeftw^&T* bnp p*sjbpzk^»*ix, p--Fu7xyi^-h 

^^LT^5r 1 t5:/ft4 0 0 nmfc:i8tt5©JKA s «*J£i^o 

mmm i 3 

1 O -C*#6^/cS^7 x / -/Hitt^^^^C e M (X) (Dm^*^ 
i^tftiT, ^i039T*#P>tLfcit7x/-/HiftlJ^/l'*y®Ce^ (X) <D 

^r^^^w-^m^^t^M^mmm i 2 tisjtutcuT. 4 0 0 nm^fctt-sMigs: 

2iS£0il 1 4 
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(X) <D* hlf^JS^ffc^fflWc^fl-fi. MMM 1 2 £: |5|^LT, 4 0 0 n mldfctf 
^iS0iJ 1 5 

^7x/-;Hitt^;U*^C (X) i7>|g-r u ^mv^^T^ 

^7x/- ;uffiikty}*su*i'MC e#g& (X) <D^^-^^^SrHMLfc 0 

r Oft 7 x / -/I'l W^^* >SS C e (X) (TM^^ 9 ILT^ 
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i n & cd m. m 



i . 



-le&t (i) 




( i > 



ks, r*;m. ~b*m. >rym. ^bd^*^, 

ZliSm, SOXIiSO^'fc^ m(± 1 ~7C0^-efc5 o 
n fi 4 ~ 8 (Dffi^-Cfo <o . is.it. 

MliiSE lA~7Afe lBlXtt3Bl©^lT*fc^ 
2. — jK5fc (2) 




Y 



( 2 ) 
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Z'liSm', SOXIiSOjT'fc^ mMj:l~7©Si:X*fc5o 
n , (±4~8<£>M:T*fc5o ) 

mix;?*- / — /H»<fc*&JR#&tt«>M^ifc. 

4. ~®5t (3) 




( 3 ) 
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ZliSm, SOXttSOjtfc^ mlll~7©Itt'$>*), 
nl44~8 0i»-eii)9, tilt. 
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7$ KS. T^/S, ^hol, isT/m. ^no^^ytS, 

ZiiSnu S OXfi S0 2 tfe 9 , mli 1 ~ 7 O^T'fcSo 
n 14 4 ~ 8 (DM%tX*3b <0 , 




( 3 ) 
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is. is*oi5ia i otciE^^^fe-^ (3) xmfr£frz>^W7~;~'^kV!> 
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